A direct way of redox sensing.
The function and activity of many proteins can be regulated by changes in the intracellular redox potential. This regulation can involve posttranslational modifications mediated by redox-sensitive pathways. A more direct way to sense redox changes is through reversible covalent modification of cysteine residues of proteins by reactive oxygen species (ROS), e.g. H2O2, and reactive nitrogen species (RNS), e.g. NO. Known cysteine modifications include disulfide bonds, S-nitrosylation, S-glutathionylation, as well as sulphenic acid or sulphinic acid formation. Cysteine-based redox switches are difficult to predict because currently the knowledge of precise consensus sequences is limited. One recurrent feature of known redox switches is the close proximity of polar amino acids to the reactive cysteine, resulting in stabilization of the reactive thiolate anion form. There is growing evidence that intracellular thiol-based redox sensing and signaling mechanisms may also be involved in the regulation of RNA-binding proteins. Here, we discuss the concept of cysteine-based redox sensing and signaling, the potential importance of redox switches in RNA-binding proteins and open questions in the field.